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Abstract 
 
Climatic conditions play an increasingly visible, universally recognized role globally, climatic conditions are 
receiving increasing attention, being intensively monitored, with the help of a complex infrastructure. Potato culture, very 
widespread worldwide, occupies an important place in national vegetable production, being influenced by a number of 
factors, including climate. The present study aimed to identify the influence of climatic conditions, represented by wind 
speed, temperature and relative air humidity, specific to the Transylvanian Plain on the production of a local potato 
variety. The experimental device was located in a private vegetable farm located near the Municipality of Cluj-Napoca 
and the biological material is the Romanian semi-late potato variety Redsec. Two main factors were identified with an 
influence on the productivity of potato cultivation, among which one is represented by climatic conditions and which is 
responsible for 25.47% of the variance. 
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1. Introduction 
 
Climatic conditions, which subsume climate 
factors, play a vital role in everything that represents 
an ecosystem. In the current context, in which climate 
change is playing an increasingly visible, universally 
recognized role, climate conditions are receiving 
increasing attention, being closely monitored, with 
the help of a complex infrastructure, which ensures, 
for certain climate factors (such as air) the possibility 
of accessing in real time all the data of interest, in any 
region of the planet [2, 3, 6].  
Also, at regional level, punctually, the climate 
monitoring infrastructure ensures is so efficient that 
it   ensures  both  real-time  monitoring   of   climatic  
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factors (ambient air temperature, relative humidity, 
wind speed, precipitation, etc.), and their storage, 
which allows their use when needed. 
Climatic conditions have a considerable 
impact, unanimously recognized, both on the 
productivity of vegetable crops and on their quality 
[1, 5, 7]. In Romania, the temperate-continental 
climate is favorable for vegetable crops, in general 
and potatoes, in particular [12]. 
Potato culture, very widespread worldwide, 
occupies an important place in national vegetable 
production, being influenced by a number of factors, 
including climate [4, 8, 9]. Both production and 
productivity, as well as the total area cultivated with 
potatoes in our country, have registered, over time, 
different evolutions. The area cultivated with 
potatoes in the period 2015-2018 in Romania [10], 
increased constantly in the period 2015 - 2018, from 
173,296 ha to 351,400 ha. Although in 2015 there is 
a decrease in the area cultivated with potatoes, 
compared to the one registered in 1989, at national 
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level, by 1,917 ha, starting with 2016 it increased 
constantly, in 2018, registering a considerable 
increase, compared to of 1989, respectively with 
178,104 ha (Table 1). 
 
Tabelul 1. Area cultivated with potato during 2015-2018, 
compared with that reported in 1989, in România 
Year Cultivated 
area (ha) 
Difference compared 
with 1989 (ha) 
2018 351.400 178.104 
2017 196.058 22.762 
2016 186.233 12.937 
2015 171.379 -1917 
1989 173.296  
According to official FAO data [10], updated 
until 2018, regarding annual production and 
productivity, potato production in Romania increased 
in 2015 by 94,154 t, compared to 1989. In 2016 and 
2017 it considerably lower compared to 2015 and 
lower compared to 1989 (by 333,025 t and, 
respectively, by 323,074 t), in order to reach a 
significant increase in 2018, the difference compared 
to 1989, being considerable, respectively 1,397. 142 
t (Table 1).  
Regarding the productivity, it experienced a 
constant decrease, in the period 12015 - 2018, from 
18.18 t/ha in 2015, to 12.57 t/ha in 2018. 
 
Table 2. Production and yield recorded in potato during 2015-2018, compared with that reported in 1989, in România 
 
Year 
Production 
(tonnes) 
Difference compared 
with 1989 
(tonnes) 
Productivitatea 
(tonnes/hectare) 
 
Difference compared 
with 1989 
(tonnes/hectare) 
2018 4.420.000 1.397.242 12.5783 -4.8644 
2017 2.699.684 -323.074 13.7698 -3.6729 
2016 2.689.733 -333.025 14.4428 -2.9999 
2015 3.116.912 94.154 18.1872 0.7445 
1989 3.022.758 - 17.4427 - 
 
The reference year 1989 was considered 
adequate, due to the fact that it is the period in which 
important changes were registered both at the level of 
political-economic regimes at global level, including 
in Romania, and at social level. 
The present study aimed to identify the 
influence of climatic conditions, represented by wind 
speed, temperature and relative air humidity, specific 
to the Transylvanian Plain on the production of a 
local potato variety. 
 
2. Material and Method  
 
The experimental device was located in a 
private vegetable farm located near the Municipality 
of Cluj-Napoca (46º46'0''N, 23º35'0''E), on a 
phaeoziom soil, between March and August 2019. 
Biological material is represented by the potato, the 
Romanian semi-late variety Redsec. It is a late 
variety, with a red skin, intended for both 
consumption and industrial processing [11]. A 
randomized bifactorial experiment was implemented, 
with fertilization factors and phytosanitary treatment. 
Factor 1 - fertilization (conventional fertilization with 
NPK - N40P40K40) and Factor 2 - phytosanitary 
treatment (Alcupral 50 PU). 
Regarding the climatic parameters, the data 
were collected with the help of a mobile air quality 
monitoring station, also equipped with climate data 
monitoring sensors and their storage facility. Data on 
the evolution of ambient temperature, air humidity 
and wind speed were recorded daily, on an hourly 
basis. 
The raw data was processed using 
STRATISTICA v.8.0, for Windows. The averages 
and parameters of the dispersion were calculated 
using the "Basic statistics" option. The 
interrelationships between climatic parameters and 
potato production were calculated using the option 
"Mutivariate / Exploratory - Principal Components & 
Clasification". 
 
3. Results and Discussions  
 
During the experimental period, the monthly 
average temperatures had values between 7.03ºC in 
March and 22.13ºC in July. Over the whole 
experimental period, the average temperature 
registered a value equal to 13.23ºC. Due to the fact 
that the temperature variability is very high, equal to 
38.27%, thus exceeding the 30% threshold and does 
not confer representativeness to the average, we used 
the calculation of the median for this climatic 
parameter, which is equal to 16.80ºC (Table 3). 
The monthly averages of the relative humidity 
of the air had values in the range of 56% in March 
and 68.97% in June. Over the whole experimental 
period, the average of the relative humidity of the air 
registered a value equal to 63.73%. The variability of 
the relative humidity of the air is located below the 
value of 30%, as indicated by the value of the 
coefficient of variation equal to 17.33% (Table 3). 
Regarding the monthly averages of wind speed, 
values were recorded in the range of 6.60 m/s in 
August and 12.01 m/s in March. Over the entire 
experimental period, the average wind speed 
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recorded a value equal to 9.09 m/s. Due to the fact 
that the variability of wind speed is very high, equal 
to 43.38%, thus exceeding the 30% threshold and 
does not confer representativeness to the average, we 
used the calculation of the median for this climatic 
parameter, which is equal to 7.95 m/s (Table 3). 
 
 
Table 3. The means, medians, and dispersion parameters of the monitored climatic parameters, and potato yield 
Issue N Mean Median Min. Max. s CV% Skewness Kurtosis 
E
n
v
ir
o
n
m
en
ta
l 
te
m
p
er
at
u
re
 (
ºC
) 
31 7.03 7.50 2.50 10.40 2.45 34.94 -0.50 -1.21 
30 11.80 11.90 8.20 17.10 2.33 19.76 0.56 -0.33 
31 14.40 14.30 6.00 22.70 3.27 22.69 -0.14 1.06 
30 21.49 22.25 16.50 24.70 2.29 10.66 -0.61 -0.66 
31 20.57 20.80 15.30 25.70 3.07 14.93 -0.26 -0.91 
31 22.13 22.70 16.90 25.90 2.31 10.45 -0.76 -0.24 
30 16.77 17.50 9.70 22.30 3.57 21.28 -0.39 -0.71 
184 16.23 16.80 2.50 25.90 6.21 38.27 -0.37 -0.89 
 
A
ir
 h
u
m
id
it
y
 
(%
) 
31 56.00 54.50 40.80 79.80 8.62 15.39 0.56 0.61 
30 56.69 56.00 35.30 83.30 13.05 23.02 0.29 -0.58 
31 75.14 75.70 54.90 88.60 7.98 10.62 -0.58 -0.02 
30 68.97 68.20 49.20 84.00 7.59 11.00 -0.44 1.05 
31 62.10 61.40 47.10 82.30 7.46 12.02 0.62 0.83 
31 63.44 60.70 53.30 87.70 7.36 11.60 1.80 3.42 
184 63.73 63.55 35.30 88.60 11.04 17.33 0.15 -0.34 
 
W
in
d
 v
el
o
ci
ty
 
(m
/s
) 
31 12.01 10.90 4.80 26.20 5.28 43.94 0.80 0.05 
30 10.20 8.80 5.40 17.00 3.47 34.00 0.61 -1.02 
31 9.26 8.30 5.40 25.50 3.96 42.74 2.80 9.40 
30 7.90 6.95 4.20 17.60 3.16 40.06 1.77 3.09 
31 8.60 7.70 4.90 14.60 2.56 29.82 0.72 -0.06 
31 6.60 5.90 2.60 13.50 2.49 37.75 0.65 0.39 
184 9.09 7.95 2.70 26.20 3.89 43.38 1.52 2.94 
Potato 
yield (t/ha) 
 
250 
53.36 50.00 7.99 47.99 60.66 10.38 5.62 10.35 
 
 
The matrix that describes the simple correlations 
between potato production and climatic factors 
(ambient temperature, atmospheric humidity and 
wind speed) and productivity recorded in potato 
culture shows strong positive correlations between 
productivity and ambient temperature (R = 0.688), 
with a representation of 47.30%, on the one hand and 
between productivity and relative air humidity (R = 
0.782), with a representativeness of 78.20%, on the 
other hand. There is a weak negative correlation 
between productivity and wind speed (R = - 0.295), 
with low representativeness, equal to 8.70% (Table 
4). The correlations identified between the studied 
parameters reveal the existence of several common 
factors regarding the influence of climatic factors on 
the productivity of potato cultivation. 
 
Table 4. The matrix of the correlations between the climatic factors air temperature (ºC, air hrelative humidity (%), wind 
velocity (m/s), and potato yield 
Issue R R2 Regression line 
Yield (t/ha) – Environmental temperature (ºC) 0.688 0.473 Y = 0.829 + 3.994X 
Yield (t/ha) – Air relative humidity (%) 0.884 0.782 Y = 0.159 + 4.893X 
Yield (t/ha) – Wind velocity (m/s) -0,295 0,087 Y = 8,972 + 14,615X 
 
 
To identify the importance of climatic factors 
on potato crop productivity, we used the Principal 
Components Analysis - PCA. In this case, the factor 
analysis applied in order to identify the action of 
common factors on productivity in potato cultivation, 
generated two main components (Factors), 
represented by: crop technology - Factor 1 and 
climatic factors - Factor 2 (Table 5, Fig. 1). 
 
 
Table 5. Total variance explained for the action of common factors on the potato yield 
Factor Initial Eigenvalues % Total variance Cumulative Eigenvalue Cumulative % 
1 – cultivation technology 2.28917 57.22932 2.28917 57.22932 
2 – climatic factors 1.01901 25.47544 3.30819 82.70476 
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Figure 1. The pattern of the main factors within PCA applied for common factors action of climatic parameters on potato 
yield, in experimental field 
 
 
The study of the graphical representation (Fig. 
1) and the tabular values (Table 5) resulting from the 
application of the Principal Components Analysis 
demonstrate that the culture technology is 
responsible for 57.23% of the variance, and the 
climatic factors are responsible for 25.47% of the 
variance. 
 
6. Conclusions  
 
Following the completion of the study, it is 
found that in Romania there was, according to 
official data, a variable evolution of potato 
production, with decreases and increases, between 
2015 and 2018, while for the same period, there was 
a steady decrease in productivity. This decrease in 
productivity is evident, if we analyze the evolution, 
in the same period of time, both of the cultivated 
areas that have grown constantly, and of the 
production, which, as already highlighted, has 
experienced fluctuating evolutions. 
Over the whole experimental period, the 
averages of the analyzed climatic parameters 
registered the following values: 13.23ºC for 
temperature, 63.73%, for the relative humidity of the 
air and 9.09 m / s for the wind speed. Due to the fact 
that the variability of temperature and wind speed are 
very high, respectively 38.27% and 43.38% 
exceeding the threshold of 30%, does not give 
representativeness to the average, which is why we 
used to calculate the median for these climatic 
parameters, which in case of temperature is higher 
average, and in the case of wind speed, lower than 
average. The variability of the relative humidity of 
the air is located below the value of 30%, as indicated 
by the value of the coefficient of variation equal to 
17.33%, which gives representativeness to the 
average. 
The correlations identified between the studied 
parameters reveal the existence of several common 
factors regarding the influence of climatic factors on 
productivity in potato cultivation, and the application 
of Main Components Analysis, highlighted two main 
factors, represented by: crop technology - Factor 1 
responsible for 57.23% of variance, and climatic 
factors - Factor 2 responsible for 25.47% of the 
variance. 
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